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A symposium such as this, which brings before us the experience of various men gained from the laboratory, the operating theatre, and the office or dispensary, is a valuable method of integrating our expanding knowledge concerning sciatica. It gives me particular pleasure to open the discussion, and I am deeply sensible of the honour conferred upon me.
For our purposes we may define sciatica as a symptom characterized by the complaint of pain in the posterior thigh and postero-lateral calf. You will note that I do not call it neuralgia, neuritis, or radiculitis, nor do I state that it is pain in the course of the sciatic nerve. It is presumably peripheral pain in the regions supplied by the sciatic nerve, due to irritation of the nerve or of any of the roots of the lumbo-sacral plexus which form the nerve. It must be obvious to all but charlatans and quacks that there are many causes of sciatic pain, the mere enumeration of which is tedious. The actual pathological change present in many, perhaps most, of the clinical cases of sciatica is unknown. It is quite probable that further advancement in our knowledge of this condition will come chiefly from increased experience of the actual pathology present and not from theoretic considerations or didactic therapeutic tests. A search of the literature reveals a plethora of cures and a sad dearth of know-* Read in opening a discussion at a joint meeting of the Sections of Neurology and Psychological Medicine, and Orthopaedics and ledge as to what is being cured. There is one group of patients whose sciatica we have come to recognize as being due to the pressure of intervertebral disk tissue displaced posteriorly against one or more roots of the cauda equina. It is of this pathological entity that I wish to speak. Anatomy A normal intervertebral disk is composed of a semifluid gelatinous central nucleuis pulposus which is encircled by a ring of dense coarse fibrous tissue, the annulus fibrosus. The annulus is intimately attached to the cartilaginous end-plates of the vertebrae immediately above and below each disk and also blends with the strong anterior and posterior longitudinal vertebral ligaments. Each intervertebral disk has a certain internal pressure which prevents its collapse when the superincumbent weight is placed upon it. The total amount of spinal mobility is the summation of the mobility of each of the intervertebral disks.
The function of the disk is to permit mobility of the spine, to cushion the central nervous system from trauma, and to transmit the body weight from one vertebra to another. Schmorl has made exhaustive studies of the pathological changes which occur in intervertebral disks. Extrusion of the nucleus pulposus may occur in any direction, following weakening of its surrounding tissues by developmental defect, disease, or trauma. If the cartilaginous end-plate is weakened, protrusion may occur into the vertebral body. Such lesions can often be detected by radiographs. (See Fig. 5 There is danger, however, of precipitating a paraplegia by injudicious manipulation. This has occurred in two of our cases, one manipulated by an osteopath, the other by a qualified practitioner who thought he was dealing with a sacro-iliac subluxation.
Laminectomy without removal of the protruding mass of disk tissue might relieve symptoms by taking away one limb of the "nut-cracker" which is pinching the nerve root. Spine fusion, if done in a pain-free interval, might prevent recurrence of symptoms and, indeed, has probably been done many times on unrecognized cases of intervertebral disk lesions. Laminectomy and removal of the ruptured protruding portion of the disk is certainly the logical treatment for this condition if conservative nonoperative methods fail. (Fig. 2 , Special Plate.)
The operative removal of a ruptured disk requires laminectomy followed by a transdural or extradural removal of the disk fragment. If the lesion has been accurately localized by radiological examination the laminectomy need sacrifice no more than one or two laminae on one side of the spinous processes. The articular facets are saved if possible. The dura is usually opened in order to inspect the nerve roots and to remove the iodized oil. The ruptured fragment of disk tissue is generally found lying free beneath the posterior longitudinal ligament and compressed into a rounded mass, which can be seeni to displace one or more nerve roots. Usually the most lateral root, anclhored at its point of exit from the dura, rides directly over the mass. The root pressed upon may be flattened, and above the point of pressure there may be engorgement of the blood vessels and swelling of the root due to oedemla. The larger ruptures may show complete occlusion of the dural sac and lack of pulsation of the dura below the point of pressure. When the 'posterior longitudinal ligament is incised the mass can be grasped by an Allis forceps and withdrawn. It tends to unroll, and looks like a piece of fascia or tendon when removed. A sinus which leads into the depths of the intervertebral space can always be demonstrated at the site of removal. When the extruded mass is taken away the displaced roots are seen to fall back into normal position.
There is a definite problenm as to whether the spine should be fused over the laminectomized area. If an articular facet has been sacrificed, and if the patient is one who will on recovery lead an active life, we feel that the spine will be stronger if bone chips, supplemerited with an osteoperiosteal graft removed from the tibia, are uised to bridge the defect. This proceduire need not prolong the operation more than a few minutes, as the tibial graft can be removed by a second team at the same time as the lamninectomy is being done. The wound is closed in the usujal fashion, after careful haemostasis, without drainage. If there has been no fusion the patient is kept recumbent in a -firm bed for two or three weeks. If fusion has been done the patient is kept recumbent for four to eight weeks and a brace or jacket is continued for three to six months. Proper physiotherapy aids restoration of correct posture and muscular tone.
When examined microscopically the removed disk fragments may be found to consist wholly of normal nucleus pulposus or a fragment of anntulus fibrosus, or of the elements of both. They in no way resemble chondromas or other neoplastic tissue.
Differential Diagnosis
As noted earlier in this paper, the typical case of ruptured intervertebral disk has a rather characteristic history and shows definite physical signs. The difficulty is that the mechanical low back strains often have this identical clinical picture. I have seen cases diagnosed as lumbosacral or sacro-iliac strain after careful examination by various clinicians of the highest repute-cases which were later found to arise from pressure of displaced intervertebral disk tissue on one or more roots of the cauda equina.
Almost every author, in his discussion of the differential diagnosis of low back pain and sciatica, stresses the necessity for ruling out cauda equina tumour, and details the cardinal reflex, motor, and sensory changes which accompany preEsure on the cauda equina. A ruptured intervertebral disk may cause enough pressure on the cauda equina to produce obvious paralysis, anaesthesia, etc., but the majority of these cases have protrusions so located and of such size that only one nerve root is pressed upon and the only symptom is referred pain, all objective neurological signs being absent. We cannot accept a negative neurological examination as proof of the absence of this lesion. Neither can we accept the statement that a given case is a " classical picture" of sacroiliac or lumbo-sacral strain. In either instance the actual pathology may be intervertebral disk pressure on a nerve root. As Love has said, "There are no physical, neurological, or orthopaedic signs which are found alone in cases of protrusion of intervertebral disks. All of the known signs mlay also be found in other conditions."
Ihere are ceitain organic lesions of the low back other than tumours, prcobably rarer than rupture of an intervertebral disk, that need to be considered in the differential diagnosis. Arachnoiditis, characterized by matting together of the roots of the cauda equina, may cause intractable lowv back and sciatic pain, which is usually bilateral. Subarachnoid haemorrhage following trauma may be the cause of this condition. Lumbar puncture, if done in the area of fibrosis, will show the dynamic alterations of a complete or incomplete block, or it may be impossible to obtain fluid unless the needle is inserted at a higher level. The lipiodol examination is not characteristic, but an incomplete, very irregular slow filling or a block with an irregular margin is usually noted. (Fig. 7 A thickened ligamentum flavum may so constrict the dura as to produce pressure on one or more roots of the cauda equina. Spurling has recently drawn attention to this condition. Can it be due to localized extradural haemorrhage producing fibrosis and thickening of the ligament? Lipiodol examination usually reveals a constricted hour-glass type of filling defect on the posterior and lateral aspects of the spinal canal. (Fig. 6 In cases of sciatica a careful eliminative diagnosis leaves a group which is essentially orthopaedic. The physical examination is very important, and represents skilled interpretation of an aggregation of indirect signs which, taken together and supported by an understanding of the local anatomy and bodily statics of the part, can often point to a definite orthopaedic conclusion in the individual case and determine the proper treatment. This is the more likely to be the case if the examiner is able to interpret properly the evidence of stereoscopic films of the low back and pelvic joints.
Vulnerability of Fifth Lumbar Nerve
Orthopaedists try -to explain sciatica largely on the basis of referred pain from the sacro-iliac and lumbosacral joints and their supporting ligaments. There is also the consideration which Putti has given to the funicular portion of the fifth lumbar nerve as it lies in the foramen. Situated as it is in this fibro-osseous canal, the fifth root, surrounded by a thick venous plexus, practically fills it. The walls of the canal are bounded posteriorly by the posterior spinal articulation, antero-internally by the intervertebral disk, and postero-externally by the lumbo-sacral and ilio-lumbar ligaments. The dorsal primary division of the nerve turns backwards to supply the sacrospinalis muscle, and in its course runs close to the lateral aspect of the posterior articulation, supplying the joint capsule itself. These relations make it possible to assert that the fifth lumbar nerve is in a position of peculiar vulnerability, as it may be affected by the action of trauma of the low back on the lumbo-sacral articulations and by inflammation of them also. It may also be affected by prolapse of the disk or by change in shape and size of the canal secondary to displacement of the fifth lumbar vertebra on the sacrum or to degenerative changes of the intervertebral disk. The slight margin of safety present in the asymptomatic individual by reason, I consider, of the competency of the normal muscular support is further jeopardized by anatomical variations of the lumbo-sacral region, which either cause increased motion at the expense of stability or, by reason of their asymmetry, produce abnormal stresses. In this connexion it is of interest to note that Steindler found anatomic variations in the lumbo-sacral region in 37 per cent. of a large group of cases of sciatica referred to the orthopaedic service.
Circumstances Leading to Sciatica It may be submitted, then, that many cases of sciatica have their explanation in the operation of a chain of circumstances consisting of: (1) the special anatomic form of the patient, who is either of the unduly heavy or unduly slender build; (2) functional decompensation of the supporting structures of the low back, mainly muscular, often added to by advancing age, unsuitable occupation, increasing weight, debility, and a toxic factor, and leading to faulty posture with exaggeration of the normal lumbosacral angle. Such 
